Abstract
Introduction

Newly synthesized proteins in the endoplasmic reticulum (ER), are transported via a series of membranebound shuttles or vesicles to and between the Golgi apparatus, where their content proteins undergo various post-translational modifications such as glycosylation, to mature. Specialized transport vesicles containing mature cargo originate from the Golgi and destined for secretion, dock and transiently fuse at specialized plasma membrane structures called 'porosomes' to expel intravesicular contents. This unique process of transport and secretion, is universal to living cells. The discovery of proteins involved in the budding and fusion of such transport vesicles
, the discovery of the 'porosome' [2] , and the regulated release of vesicular contents from cells [2] [6] . Eight polypeptides were found to form the coat, which included a previously identified and characterized protein the ADP ribosylation factor (ARF) [9] , and seven other proteins termed COPs [10] [5] in membrane fusion. Addition of fresh cytosol to the NEM treated reaction mixture, restored fusion, demonstrating that the NEM-sensitive factor was present in the cytosol, and thereby guided the purification of the NEM-sensitive factor (NSF) [11] . Using NSF as bait, a 20S membrane "fusion particle" was purified from the Golgi membrane [12] . Protein sequencing of the resolved particle demonstrated the presence of both a membrane protein found in synaptic vesicles [13] , and two proteins found at the pre-synaptic membrane, Syntaxin [14] and SNAP-25 [15] . VAMP [19] , mast cells [2, 20] , ␤-cells of the endocrine pancreas [2, 20] , and neurons [2, 21] [21, 23, 24] , typically 100-180 nm in exocrine and neuroendocrine cells, and 10-15 nm at the nerve terminal [21] . There appears to be a direct correlation between secretory vesicle size and the size of porosomes in cells.
The molecular structure and chemistry of the porosome was determined following its immuno-isolation, and both its structural and functional reconstitution into artificial lipid membrane [21, 23, 24] . The composition of the porosome was further assessed, and the distribution of various porosome proteins determined using porosome dynamics [16, 18] , immuno-AFM studies [23] , yeast 2-hybrid analysis [25] , and cholesterol-depletion experiments [26] .
Demonstration that the fungal toxin cytochalasin, a known inhibitor of actin polymerization and cell secretion, resulted in the collapse of porosomes, clearly demonstrated actin to be a major component of the porosome complex [16] . Similarly [26] .
The size and shape of the isolated porosome complex has been determined using both negative staining TEM and AFM [21, 23, 24] . Electron micrographs of isolated porosomes are identical to the AFM micrographs of hydrated porosome preparation [24] . Porosomes isolated from exocrine pancreas and reconstituted into artificial liposomes, demonstrate a similar basket-like morphology in TEM micrographs [23] . When purified porosomes were reconstituted into lipid membranes in an electrophysiological bilayer setup (EPC9) and exposed to isolated secretory vesicles, both the electrical activity of the reconstituted membrane as well as the transport of vesicular contents from the cis to the trans compartment, was observed [21, 24] . Results of these experiments demonstrate that isolated lipid-reconstituted porosomes are functional supramolecular complexes [21, 24] [30] , that "single synaptic vesicles fuse transiently and successively without the loss of identity" [31] , and that 'Zymogen granule exocytosis is characterized by long fusion pore openings and preservation of vesicle lipid identity' [32] , and similarly the 'number of secretory vesicles in growth hormone cells of the pituitary remain unchanged after secretion' [33] . Numerous articles have been written on these landmark discoveries, three of which [34] [35] [36] would complement and provide a further indepth view on the subject.
